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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) lUlACTLIPb flJW PEMOHTA OBCAAHUX KOJIOHH 
(57) Abstract: 

M306pCTCHMC OTHOCMTCM K O&iaCTH 6ypOCM>1 H flo6bTHH HC<J>TH H TOOa. O viaCTlIOCTH K TCXHHKC M T€XHOJIorMM 

KartKTanbHoro peMOHra crbjurhhw. Uenn - noBbnncHHe hoac»hocth pcMOHTHO-DoccxaHOBMTOihHiJix pa6or 
3a c«ier 3ann«Tbi repMenrawpyioEqero noRpbiTHn c coxpaiieHHeu repweTM^auKM kojiohhki no eceft fijivme 
h axiOTKeHH oro anacTbipH. ftoH 3topo oh cna6jRCH npefloxpainrrejibiibCMw uaiLwexaMii. MaKCHMa/ibiibiu 
HapyjRHbcfl /juane-Tp KOTopbix npeBMinacT HapyjRHbrt* /piawerp KOJibneubLx aneMCH-roo. npw dtom 
iipcfloxp amrrcji bHbi c Maine erta pa3Mcn;cHL4 teemjxy KonbueBbtMM aneweHTaMM repMeTH3Hpyiomero 

nOKpblTWl C 3a30pOM C BODMOJKHOCTbJO B paCoMObl riOJlO»eiDD1 nepeKpblTW! 3a30pOB c yMeHbrjieimCM 

Hapy»Horo jrHaiuerpa npe^oxpaHMTejibHbix Mawcer f\o Hapymnoro ^naMcrpa KojiwieBbix aneMCHTOB. 4 mji. 
blblbll 
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Description |OcHeaime B3o6peTeHH5iJ: 

M3o6pcTcimc othochtch r odnacTH 6ypeiow w ao6whii ne<Jmi h rasa u, b MacTHocTit, k tcxhmrc m 
TexHimonw KanMT£uiMiorx> peuoirra CKBamtHbi . 

Ue/ibio H3o6pereHKH HamieTCfl noBbnnenne h ajje jrhocth pewoHTHn- wxxrraHOHHTe/ihH bi* pa6or 3a ewer 
3amirrbi rcpMCTWOKpyxxnero noRpumn c coxpaHeimcM repuenfoauHJi Konoiaibi no occft pjimie 
HanomeHHoro njiacTbipH. 

MocraaneHHOLfi n<em> flocranaerctt Tev*. trro nnacrbipb nnsi pexioirra oCcajnmx rojiohh cocTo*nmtif ho 
npo^ojibHo-rcxJjpHpOBaHHOH Tpy6bi c HapyajiwM pepueTH3MpyKimww noKpwrneM, BbmonHCHHbiM no Ha 60 pa 
RQjihixcBbix 3JicueHT0B. pacnoJio«cJOLbLx monb Tpy6t>i c oaooposi Apyr oTHocirrcnbfio flpyra, cna6mcn 
npeAoxpaHMTcjibHtJMH MaRmcraMM, MaxcMManbHbiH HapyAHbtft jptaMerp Koropbix npcBbimaeT HapymHMfl 
^MaMerp xonbiieBbix ancMcirroB, rrpw aroM npc^oxpaHMTCjibHbie uanmeTU paouecqeiiu M€«^y KWibi^eDbom 
3/iexienTauM repuenowpyioinero noKpuTMH c oaaopauit c oo3MOHLHOcrrtJo b pa6o<ieM nono jschhm 
nepeKpbiTun oa3opoB c yMeubmeHXteu napymHoro jn*aMerpa npe/joxpaHMren bHbix uaiimrr flo Hapy>RHoro 
MwaMCTpa KonbueBbtx ancMCHTOB. 

ripw TpaHcnopTupoBKe -raKoix) luiacrbipn b KonoHuy o6caAHbtx Tpy6 ROHraRT ero co ctchroh RanoHHb! 
ocymccTaruicTCH Mepe3 MaiiaeTbi, pa3ueineHHbie b 3a3opax wem^y Ronbi^CBbiMM rcpMenrawpyioiiu^vm 
3JicMCHTaM>i Ma oiipcAcricHHOM paocTOHHHM Kpyr ot ftpyra no accft jymHC n/iacTbipn. 

Mama era BbmaitHCHa b Rune loinwH^pa c nocTOHHHbiM hjih nepeMCHHbLM no cc jynme flMaMCTpoM 11 
TOjnuMnoH CTeiiKH. Han6ojibniMM ^naweTp MatuRerbi npeBbrmaex HapyjRia>nl onMcaHHbrfl niiaMeTp 
KQjibucBoiX) rcpMCTHOMpywrucrx) ancMCHxa. 

JXmoia ManwcT BbidirpaercH thrum o6pa30M. htoGm npw pa3MCineHMH wx Ha rutacrbipc MCJKjjy 
repMcnrH3Hpyx)mKxof ancwetrraMM coxpaHH/icH <J>yHKijHOHanbHbiH 3a30p He TOJibRO npw TpaHcnopTwpoRRe. ho 
h HpM pacniMpeHKH miacTbip* b kojiohhc 

PaocTOHHHe uzmpy MaHHCTauH h mx rojimucctbo pace»«tTbiBa«rrcH b 3aBHCHMOCTM ot nnmn>i ixnacrbrpn u 

KpHEH3HbI CTBOJia CKBaJKMHbi, «ITo6bI npM ROHRpCTHblX MX 3HaMCHHHX HCKJUOmiTb ROHT3KT 

rcpwcTHOHpyion^ero coKpbmafl imacTbipH c rojiohhoA h ero paopymecoae. 

KoH^HrypauHH Manner, 4>n3WKO-MexaHHMecRnc cBoitcTea m npoMHOCTHbie xapaKTCpHCTMRH Ma-rcpwana mo 

ROTOpOrO 0HH H3TOT0BnCHbI, nOGBOJUBOT oficcnCtOTTb WX U^eJlOCTHCXTTb npH ^HMJReHHM nJiaCTbipH B 

CRBanufHC. a npH cro pacnmpcHiDi ^c4>opMiTpo3aTi3CH b pa^nanbHOM iianpaancHira flo BcmraiHbi paBHou 
TomuHHc pepMeTM3Hpyioii;epo noRpbiniH nriacTbipH, HCRjnowaH AonojuoiTe«bHyK) norepio npoxoAHoro 
ceMeroiR rojiohhw o6ca^HbLX Tpy6. 

Ha <J)ki^. 1 w3o6paj«eH ruiacTbipb 1 c oAerbOrfw Ha Hero npe^oxpaHMrenbHbiMH ManmeTaMM 2. cnyuiemibCM b 
ooca^Hyio RonoHHy 3; Ha ^wr. 2 h 3 npo^ojibHbie w nonepeMHbie ccmchhh MaaxeTw; Ha <J>wr. 4 oapnaur 

BO3M0WH0PO HOrOTOBneHHH MaHJECT. 

Man>&eTa (<J)kp. 1 3) H3roTaBjaiBaeTCH c nepeMCHHbiw no ee ftrame ^HawexpoM c o^MHaKOBOB tojtoihhom 
creHRM no oceuy ce^eHino pasnon Krai 6rai3R0fl TomnjiHe repMeTmMpywuoero noRpbiTHH njiacnrbipH. Ha 
ROHi;eobix yHacTKax 4 ee aiyrptmmft ^MaMerp BboiarcneH c vooiycoBboa ^onycROM no OTHomemno r 
HapyjRHOMy ^naMerpy njiacxbipH. B cpe/nieH MacTH 5 j^naMCTp MaitweTbi yBcraiHHBacTCH 6eo HOMeiieHKH 
Tontr^oibj cxeHKM a° paoMepa Ha 3 4 mm npeBbimaiou;ero pjwaMerp r>epMeTH3irpjrioca;ero ROJibAeBoro 
j/icMCHTa 6, b pc3yjibxaxe Hero b tcjic MamHCTbi o6pa3yercH no^nyTpeime. 

nepexoflbi 7 ot oanboiero A^aueTpa r MCHbiucMy Bbmo/meHbi rohmmccrmmh c yrnoM npw BcpnmHe Ronyca 
MCitbimiM 45°. McjfLfjy rcpucTmoM 6 m uanneTOH 2 HMecrcn 3a30p 8. ruiacTbipb cnycRacrcn B cRBawiiHy 
na mTaHre 9. 

RnacTbtpb co6srpaeTc« a ycTaHaBmcBaeTCH cneffyiomyiu oCpaoow. 

MaiUKeTbi 2 o^eeajor Ha n/iacTbipb 1 c HaTHrou, uto ooecnewBaer wx y^epwajme Ha new. 3axeM Ha 
nnacrbipb HaHocirrcH repMcrwoHpyiomec noupbiTwe 6 a BM^e RonbucBbix aneweHTOB Tax mm oCpaoow, mto6w 
MejR^y hhmm w MaHJHeravcH 2 ocraBa/iCH 3anop 8. Flocjie 3Toro ruiacrbipb Ha niTanre 9 onycxacTCH b 
o6camiyx> Tpy6y k Mecry ee HerepMenreiiocTH, h paenmpnerc^ AopHHpywmea pojiobkoh no nnoTiioro 
ROHTaxTa co ore.Hxnfl ooca/n^oa RonoHHbi. 

TpaHcnopTHbie raoapMTHbie pa3Mepbi ruiacrbipH o6ycnoBneHbi paouepav^M npe^oxpamiTtrrbHbix wan»cr 11 
noaTOMy npw abh^chmm ero o kohokhc RoiiTaK-r rcpMern3wpyiomerx> noR p wtiwi nn acrbipn co trrcitxaxoi 
o6ca/nn>ix rojiohh HCKjno^en. trro ooecncTOBaer ero coxpaHHOCTb. 

Man»eTbi H3roTaBniiBax)TCH M3 MaTepwana /\onraTouno an aCTHMHoro, mtoCw He HpeiiHTcrnoBaTb 
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paccrorpeHMio nnacrbip* n kojiohhc m He co3flaoaTb rrpii 3 tom 3HawTcniHbix AonanmrrcJiBHbix ycw/uai u d 
to me Bpeww nooraTmroo npaMHoro. cnocofmoixi coxpajwrb rcoMcrpHMocRyio <Jx>pMy b rrpouccce 
TpancnoprHpoDKH nnacTupn r uecry Hapymcmw KanoHHW. nanpwuep. nomonurena kjtb peoraibi. 

npM pacmHpemtw iuiacrwpfl uaiuseTbi 3a ewer nn/xiryTpeimfl. obpaayiomux 3a3op 10 mcjkay iimmm m 
lUiaCTbipCM H KOHMMCCRMX ncpCXOROB. KCKJU0^3SOUJ}tX o6pa30BaHMC CRJlflflOK, A e<t>OpirfWpyiOTCH B pawuajibHOM 

HaiTpaBneHroi h npHmMMaiOTCH k ctchkc imacrwpH. nocKO/ibuy Tonupnia ctchkh wawKCT 6rai3Ka Tonm^He 
repMwr3npyion;cro noRpbinw. flonamiHTenbHoil norcpw npoxoflnoro ccmchhh KanoHHW d soiie ycranonrcH 
anacTwpfl hc npOHCXOflWT. 

McnonbOODaHHC npwiomeHHoro imacTbip*. cHa6»CHHoro npeAoxpaHMTCJibHbaoi MamKcraMH nosBonwr 
npcAynpWtTb tpchmc ix P MCTM3npyiomcrx) noKpuiwi o ctchkh KonoHHbi. coxpamiTb ero nejiocrHocrb « 
o6ccnemrrb HaflewHbti* peuoirr HenepMenroHbix o6ca#Kbix kottotih. UblbU blblbl2 blblbl3 
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Claims [QopMysia H3o6pereHiinJ: 

FlnacTbipb RJVi pcMOHTa oficaflHbix ko/iohh, cocronmwfl «3 npoflonuiio ixxfrpiipooajniort Tpy6w c napymnbiM 
repMeruanpyioa^iM noRpbiTnew. BbinanHeHHbnu W3 Ha6opa RonhiieBbix 3/ieMeHTou. pacna/ioweHHbix Bf\arib 
TpyObi c 3a30poM oxHOCHrcjibHO jjpyr Apyra. oT/nwajomwiicsi tcm. wto. c uenuo nooumeHim iia^e>KwocTii 
pcMOHTHo-DOCcraHOHirrenbHbLX pa6oT 3a curr 3an{WTbi repMcnrawpyiomero noKpbrntfl c coxpaHcraicM 
rcpMCTH3au>ui KQJioHKbi no ocxfi flHHHc HOJiom«ic iopo n/iacrwpfl. oh CHa6«cH npcAoxpaiorrcnbHbiMH 
MauuEeTawH, waKCHManbHtoM napyKHbri* flwaueTp ROTopbtx iipebbiinaer HapyMHbm fluaneTp Ronbueabix 
j/ieucHTOB. npw ttom npeflOXpaHMT<JibHfaie wajuKrrbi pasuemewti Mem^y KonbueBbiun sneucHTawii 
rcpMCTM3npyiomcro noKpbiTHH c 3 an op awn c B03MO*nocTbio b pa6oKCM nanomcKMM ncpcKpumm oaoopoo c 
yvicHbracHHCM Hapymnoro #HaM<rrpa npcAOxpaHMTOibHbtx Maraser A° Hapy»Hono ATiawerpa RonbixeBbtx 
aneueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. I shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there arc clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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